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Twelve (12) short-answer questions 
Total number of marks for this section: 180 
Answers should be written in the booklet provided. 
Please ensure that your Name and Student Number  
are written clearly in the space provided at the top of the booklet. 
Note that questions ARE of equal value. 
Read ALL questions carefully. 
Marks for each question are indicated. 
Suggested time allocation for this section: 180 minutes. 
Note: All data are invented. 
 
Question 1 
Describe how a cluster sampling scheme differs from a systematic sampling scheme and give 
one example of each. 
 (15 minutes = 15 marks) 
Question 2 
Based on weather records, the chance of any pool (or pond) in an area getting filled by 
rainwater, during the wet season, is 30%, or 0.3. If there are twelve (12) pools in the area, 
calculate the probability of the following outcomes: 
(i) One (1) out of twelve (12) pools fills. 
(ii) Five (5) out of twelve (12) pools fill. 
(iii) Ten (10) out of twelve (12) pools fill. 
  (15 minutes = 15 marks) 
Question 3 
A biologist studying flowering in wattles counts the number “not flowering”, “flowering” and 
“finished flowering” growing in two different types of soil. Using the data in Table 1, test the 
hypothesis below: 
H0: The proportions of plants flowering are the same in the two soil types. 
Table 1: Counts of flowering status of wattles in two types of soil. 
 Not flowering Flowering Finished 
Sandy soil 22 28 35 
Muddy soil 37 32 18 
(15 minutes = 15 marks) 
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Question 4 
A study is done to test the following null hypothesis: “H0: The new pain medication causes the 
same or fewer heart problems than the existing medication.” Discuss the consequences of 
making a Type I, and Type II, error when testing this null. 
  
 (15 minutes = 15 marks) 
Question 5 
Brain corals grow in the shape of a sphere (or ball) and have a grooved surface that resembles a 
brain. A particular species has an average diameter of 11.0 cm, with a standard deviation of 4.0. 
Assuming that diameter is normally distributed, calculate the proportion of corals with the 
following diameters: 
(i)  Smaller than seven (7) centimetres. 
(ii) Greater than fifteen (15) centimetres. 
(iii) Greater than nineteen (19) centimetres. 
(15 minutes = 15 marks) 
Question 6 
A researcher wants to test the effects of a new growth hormone so he gets two rats and injects 
one with the new drug. The other rat is left untreated as a control. He feeds both a standard diet 
and measures the size of both rats after one month. The rat given the hormone is bigger so the 
researcher declares that the growth hormone works. Is this conclusion valid? If not, why not? 
  (15 minutes = 15 marks) 
Question 7 
A microbiologist is looking at the distribution of bacterial colonies on petri dishes. She looks at 
the dishes under a microscope and counts the number of bacterial colonies in the field of view 
(the part of the dish she can see down the microscope). She does this 146 times, getting the 
results in the table. The table below (Table 2) shows that, for example, 53 samples no (0) 
colonies, 53 samples had one (1) colony and 23 samples had two (2) colonies. Test the 
following null hypothesis: 
H0: Bacterial colonies are distributed randomly over the petri dishes. 
Table 2: Counts of colonies per field of view. 
Nests→ 0 1 2 3 4 5 6 
Count→ 53 53 23 12 3 1 1 
(15 minutes = 15 marks) 
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Question 8 
A study was done comparing the growth of mangoes with three different types of fertiliser. The 
circumference of the trunk measured after three months. Six (6) trees were grown using each 
type of fertiliser, with all trees being raised in the same greenhouse. Complete the analysis 
below, and do any other procedures required, to test the following null hypothesis: 
H0: Mean circumference (cm) of trees is the same for all three types of fertiliser. 
Table 3: Mean circumference (cm) with different types of fertiliser. 
Fertiliser→ Farmer’s Own Organic Plus Seaweed Enriched 
Circumference 10.46 8.64 14.70 
Table 4: Partially completed analysis of data. 
Source SS df 
Among 125.56 2 
Within 46.08 15 
Total 171.64 17 
(15 minutes = 15 marks) 
Question 9 
A researcher studying a fungal disease that attacks plants measures the size of the fungus patch 
(largest dimension in mm) on seven (7) trees. She also gets the average temperature for the 
previous month from the Bureau of Meteorology. Using the data in the table, test the null 
hypothesis below: 
H0: Size of fungus patch is not correlated with monthly temperature. 
Table 5: Size of fungal growth on seven (7) plants, with average monthly temperature. 
Sample→ 1 2 3 4 5 6 7 
Temperature→ 19.8 29.7 26.9 21.1 37.8 27.4 26.0 
Size (mm)→ 42.7 57.7 58.0 49.5 74.0 58.1 70.5 
(15 minutes = 15 marks) 
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Question 10 
Records of resting heart rate are taken for two (2) subjects on five (5) occasions. A resting heart 
rate of 100 beats per minute or higher may indicate a heart condition. For each subject, test the 
following null hypothesis: 
H0: The mean heart rate for the subject is less than or equal to 100. 
Table 6: Resting heart rate (beats per minute) on five (5) days for two (2) subjects. 
Subject 1→ Day 1 Day 2 Day 3 Day 4 Day 5 
Heart rate→ 99 104 103 98 103 
      
Subject 2→ Day 1 Day 2 Day 3 Day 4 Day 5 
Heart rate→ 95 99 93 97 97 
(15 minutes = 15 marks) 
Question 11 
A study was done looking at the effect of fibre, in high fibre bread, and garlic supplements on 
cholesterol levels, with results shown in the tables below. There were five (5) subjects in each of 
the four (4) groups. State appropriate null hypotheses, complete the analysis, draw conclusions 
about these hypotheses, and about the effects of fibre and garlic. 
Table 8: Cholesterol level (mmol/l) of subjects. 
 Normal bread High fibre bread 
No garlic 6.0 4.6 
Garlic 6.2 4.4 
Table 8: Partially completed analysis of data. 
Source SS df MS F 
A: Garlic 0.00 1 0.00 0.00 
B: Fibre 12.36 1   
A×B 0.22 1   
Within/Error 0.73 16   
Total 13.31 19   
 (15 minutes = 15 marks) 
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Question 12 
Did the new training program improve the speed of the athletes? The high performance coach 
records the time (seconds) each athlete takes to run 100 m before the new program has started 
then again one month after it has been going. Using the data in the table, test the following null 
hypothesis: 
H0: Mean time for athletes before new training program equals mean time after. 
Table 7: Running times (sec) for subjects before and after the new program. 
 Subject 
 1 2 3 4 5 6 
Before 10.65 16.48 12.05 15.12 14.11 9.74 
After 10.90 18.71 12.07 14.74 15.33 11.64 
 (15 minutes = 15 marks) 
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FORMULAS 
Note – you may NOT need to use all of these. 
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